Abstract. The Sturm Comparison Theorem is generalized to second order linear systems. It is based on a comparison of the elements of the matrices involved.
In this paper, we consider the vector differential equations 0) y" + P(f)y = 0 and (2) z" + Q(t)z = 0, where P(t) = (Py(t)) and Q(t) = (qy(t)) are continuous n x « symmetric matrices on a given interval [a, b] . For the case « = 1 such equations have been studied extensively, beginning with the work of Sturm [7] in 1836. Since then there have been various extensions of the Sturmian theory to selfadjoint systems of second order linear differential equations, initiated by Morse [5] in 1930. Further extensions were subsequently given by Birkhoff and Hestenes, Reid, and others (see [6] ). It was shown in [5] that if P(t) and Q(t) are symmetric, Q(t) > P(t), i.e. Q(t) -P(t) is positive semidefinite, with Q(t) > P(t) for some number t in the interval [a, b] , and if (1) has a nontrivial solutiony(f) satisfying y (a) = y(b) = 0, then (2) has a nontrivial solution z(t) such that z(a) = z(c) = 0, where c is some number in the open interval (a, b). The purpose of this note is to present a similar theorem which is based on an elementwise comparison of the matrices P(t) and «2(0-Our theorem neither implies the theorem of Morse nor is it implied by it. We are able to give a relatively simple proof based on variational methods and an earlier result of ours. We recall that a number b, b > a, is said to be conjugate to a relative to a certain equation of the form (1) if there exists a nontrivial solution of this equation which vanishes at a and b. The equation is said to be disconjugate on an interval 7 if no nontrivial solution of it vanishes more than once in 7. It is well-known that in the selfadjoint case, i. (1) and (2), q0(t) > py(t) for 1 < /', / < n, and t E [a, b]. Further, assume that q¡¡(t) > p¡¡(t) for some t G (a, b), 1 < i < n, and that Py(t) > 0 for i ^ j. If (1) has a nontrivial solution y(t) satisfying y(a) = y(b) = 0, then (2) has a nontrivial solution z(t) such that z(a) = z(c) = 0, a < c < b.
We note that in the above theorem only the diagonal elements of Q are required to be strictly greater than those of P at a point t. It can be verified, by letting P(t) = diag(0, 1) and Q(t) = diag(l, 1), that this condition cannot We no longer have strict inequality since we can not assume that í E [6] ) that if rj(a) is the first conjugate point of a relative to (2) then (2) is disconjugate on [a, ij(a)). Hence we must have -q(a) < 17(a). This shows that (2) has a nontrivial solution z(t) such that z(a) -z(c) = 0, where c is some number in the interval (a, 17(a)], and the proof is complete.
